Abstract. In the present paper, we shall prove that 3 prime near-ring N is commutative ring, if any one of the following conditions are satis…ed: (i)
Introduction
Throughout this paper, N is a left near-ring. A near-ring N is called zero symmetric if 0x = 0 for all x 2 N (recall that left distributive yields x0 = 0): Z will represent the multiplicative center of N; that is Z = fx 2 N j yx = xy for all y 2 N g: A near-ring N is said to be 3 prime if xN y = f0g implies x = 0 or y = 0: For any x; y 2 N; as usual [x; y] = xy yx and xoy = xy + yx will denote the well-known Lie and Jordan product, respectively. For terminologies concerning near-rings we refer to G. Pilz [10] .
Let R be a ring. An additive mapping d : R ! R is said to be a derivation if d(xy) = xd(y) + d(x)y for all x; y 2 N: An additive mapping f : R ! R is called a generalized derivation if there exists a derivation d : R ! R such that f (xy) = f (x)y + xd(y) for all x; y 2 R: Many papers in literature have investigated the commutativity of prime rings satisfying certain functional identities involving derivations or generalized derivations.
Let us introduce the background of investigation about multiplicative derivation. A mapping d : R ! R is called a multiplicative derivation if d(xy) = xd(y) + d(x)y holds for all x; y 2 R: Of course these maps are not additive. To best of my knowledge, the concept of multiplicative derivation appeared for the …rst time in the work of Daif [3] motivated by Martindale in [9] . In [7] , Goldman and Semrl gave the 210 ZELIHA BEDIR AND ÖZNUR GÖ LBAŞI complete description of these maps. Further, Daif and Tammam-El-Sayiad de…ned the notion of multiplicative generalized derivation in [5] . Further, they extended the notion of multiplicative derivation to multiplicative generalized derivations for rings.
In [4] , M. N. Daif and H. E. Bell proved that R is semiprime ring, U is a nonzero ideal of R and d is a derivation of R such that d([x; y]) = [x; y] for all x; y 2 U; then U Z: Many authors generalized this result replacing derivation d with a generalized derivation or multiplicative derivation. Some of them proved this theorem for some suitable subset of a semiprime ring R:
On the other hand, the study of near-ring with derivation was initiated by H. E. Bell and G. Mason in [1] . During the last thirty years, a lot of work about commutativity of prime near-rings with derivation or generalized derivation had been done (see references for a partial bibliography). In this line of investigation, it is more interesting to study the identities replacing derivation with multiplicative derivation. It is shown …rst time by Ö. Gölbaş¬and Z. Bedir in [6] for near-rings. They obtained the commutative rings 3 prime near-rings N satisfying some di¤erential identities where d is a multiplicative derivation of N: In the present paper, we shall prove these results for multiplicative generalized derivations of a 3 prime near-ring N: The results obtained in this paper extend, unify and complement several known results. 
Results
for all x; y; z 2 N:
Proof. For all for x; y; z 2 N; we get
and
From two expressions of f (xyz); we have
for all x; y; z 2 N;
and so That is
Using Lemma 5, this can be written
for all x; y 2 N; z 2 Z:
and so d(z)xy = yd(z)x; for all x; y 2 N; z 2 Z:
Taking xt instead of x in this equation, we have
By the 3 primeness of N; we obtain that
Since d (z) 6 = 0; we obtain that y 2 Z; for all y 2 N; and so N Z: Hence we get N is commutative ring by Lemma 2. Now we assume d (Z) = (0) : Again by the hypothesis, we have f (xy)k = kf (xy); for all x; y; k 2 N:
; for all x; y; k 2 N and therefore
for all x; y; k 2 N:
Using the our hypothesis, we have
Replacing x by k; we have d(x)yx = xd(x)y; for all x; y 2 N:
Writing yt instead of y in this equation and using this, we get
and so d(x)N [t; x] = 0; for all x; y; t 2 N:
By the 3 primeness of N; we obtain that Writing yt instead of y in last equation and using it again, we get
Hence, we obtain that
Since d (z) 6 = 0; we obtain that x 2 Z; for all x 2 N; and so N Z: Therefore we conclude that N is commutative ring by Lemma 2.
Assume now that d (Z) = (0) holds. Writing xy instead of y in (2.4) and using this, we get f (x [x; y]) = 0; for all x; y 2 N: In (2.7), we replace y by yk and use (2.7), we get
Since N is a 3 prime near-ring, we obtain that Expanding the above equation and again using the hypothesis, we …nd that Respectively writing y instead of x in (2.12), we get that [y; f (y)] = f (0) and taking x = 0 in (2.12), we obtain that f (0) = 0 by Lemma 3. Therefore, we have [y; f (y)] = 0; so that f (y)y = yf (y); for all y 2 N:
Returning to the equation (2.13) and using this, we obtain
Applying the same methods in the proof of Theorem 2, we get the required result. On the other hand, replacing y by x in (2.14), we have [d(x); x] = f (0) and also writing y = 0 in (2.14), we obtain that f (0) = 0: Combining these two expressions, we obtain that d(x)x = xd(x) for all x 2 N:
Using the last equation and our hypothesis, we get 
